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154) 4-PhenyIphthala2tnQ 
derivatives 

t57) 4-phenylphthala2ine derivative? 
of formula {I}, and represented by 
pharmaceuttcallv acceptable salts 
thereof have potent inhibitOf7 
activities against platelet aggregation 




wherein X is iNH or 0; R'. and R^ are 
each alltyl, alltoxv. halogen, 
alkoxycarbonyi. carboxyl, 
(iikylcarbonyl group, hydroxy), 
trifluoromethyl, and R' can also be 
cygno. I. m and n are each 0, 1 , 2 or 3 
(provided that I = 1 to 3 and 
m = n = zero when X is 0, and the 
case where I - m = n = zero is 
excluded when X is NH). 
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SPECIFICATION 

4-phenylphthaIazine darivativss 

This invention relates xq a 4-phenYlphthal32ine derivative represerte. I by the following formula fij 
or a phar^iaceuticaily acceptable salt thereof: 
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wherein X stands for NH or 0: R' an alkyl group having 1 to 5 carbon atoms, an alkoxy group 
.lavng 1 to 5 carbon atoms, a halogen atom, an alkoxycarbonyl group having 2 to 6 total carbon 
atoms, a carboxyi group, a cyano group, an alkyfcarfaonyl group having 2 to 4 total carbon atoms 3 
hydroxy! group or a tnfluoromethyi group: and R^ which may be identical or different (may also 
be the same as or different from R^). each represent an aikyi group having 1 to 5 carbon atoms an io 
alkoxy group havmg 1 to 5 carbon atoms, a haiogen atom, an alkoxycart^nyl group having 2 to 6 
total carbon atoms, a cartoxyl group, an aikylcarbonyl group having 2 to 4 total carbon atoms a 
hydroxyl group or a tnfluoromethyl group: and each of 1. m and n is an integer of zero to 3 
when X is NH» h° ^ ^ °' '''' ^^^^^ I 'm=n=ze^o i. exciuded 

and also to a process for producing the same. 

As 4-phenylphthal32ine derivatives analogous to those of the present invention, there have 
heretofore been known 1 -anilino-4-phenyrphtha!azine (Ber.. 35. 3923 (1905)1 l-phenoxv-4- 
^0 pheny.pntha 3z.ne [Journal of Pharmacology. 55. 33 (1968], 1-[2-{2-methylan'yl)*phenoxy]-4- 

f^!':''^!;^}^^'^"''^-^^ 1581-1595 • 

hfl^ -r>'^'^ compounds are disclosed merely as intermediates and there is nothing done about uses 

25 n^^Pnc. n^Tdn h? V f 'I nng-cJosure reaction or other undesirable reactions due to the 

25 presence of double bonds m the subsiituents. whereby structural changes are caused. 

1 .1.. T I \ hand studies have been made about l-alkytamino-4-phenyIphthal32ine derivatives 
1-alkoxy-4-phenylphthala2me derivative UMedChem. 72. 555 i 1 969)] and l-(piperazine-1 yl| 4 
phenylphthalazine derivative (Japanese Patent Publication 39944/1 973) for their uses .-s 
30 ^glllJ'atilTs'"^^^'^^^^^ 1-anilino derivatives and 1-phenoxy 

.Hn^J^n^'Tu! 'TZ'u^ ^'''^ successfully synthesized the novel compounds represented by the 
above forniu(a [II which have not been described in literatures. They have further progressed their 
studies to find out that these ccmpunds have potent inhibitory activity against platelet aggregation. 
35 4^' P^e^"t invention are considered to be applicable for prevention or therapy 

' of the diseases induced by increased platelet aggregation ability such as cerebral thrombosis, cerebral 35 
n"reseirn;Zin^ ^"^ arteriosclerotic diseases. It is therefore the primary object of the 

.rtiirrnl^^^^^^^^ r. ^^ ' ^^'^'"P^''^"^ represented by the formula [l| having a potJnt inhibitory 
activity against platelet aggregation. 

The compound according to the present invention is represented b" the following formula [ij: 



20 



25 



30 




2 



G8 2 063 249 A 2 



wherein all the symbols have the same meanings as defined above. 

In the above formula [I], the alkyi group as represented by R', md may be exemplified by 
methyl, ethyl, propyl, iso-propyi, n-butyl. i-butyl and amyl. Typical e tar iples of the alkoxy group are 
methoxy, ethoxy, propoxy, butoxy and amyloxy. As a halogen atom, th:!re may be mentioned fluorine, 
5 chlorine, bromine and iodine. The alkoxycarbony! group may indude, for example, mtsthoxycarbcnyl, 5 
ethoxycarbonyl, p:opoxycarbonyl, butoxycarbonyl. smyloxyc^.bonyi, o;c. As the alkylcarbonyl group, 
there may be used acetyl, propionyl. butylyl or others. 

In the compounds of the present invention, R' may preferably be an alkyI group, an alkoxy group, a 
halogen atom or a trifluoromethyl group. On the other hand, may preferably be an alkyi group, an 
10 alkoxy group or a halogen atom, while R^ an alkyi group. 10 

In the above formula fl], each of the integers represented by I, m and n may be variable from zero 
to 3. But there are some restrictions depending on the species of X. When X represents 0 (an oxygen 
atom), both m and n are required to be zero, while I may be variable from 1 to 3. Cn the other hand, 
when X represents NH group, the case where all of the integers are zero is excluded; in other words. 
1 5 there Is at 'east one substltueni on the aromatic nuclei. Thus, when X is NH. there are so many possible ] 5 
combinations in number of the substituents on the aromatic nuclei. Among them, the following four 
combinations are found to be particularly preferred; 



(1) 1=1 to 3. m=n=2ero; 

(2) 1=1 to2. m=l TO 2. n=zero; 

20 (3) 1=1 to 2. m=zero. n=l to 2: and 20 

(4) l=m=zero, n=l 10 2. 



Also, when X is 0. 1 is preferred to be 1 or 2, while m=n=0. 

The compound represented by the formula [l] can also form a pharmaceuticaliy acceptable salt 
through the r*>action of the basic nitrogen thereof with an acid. For example, there may be mentioned 
25 salts with mineral acids such as hydrogen chloride, sulfuric acid, hydrobrobromtc acid, p^osirhoric acid, 
etc. or methanesulfontc acid, toiuenesulfonic acid, benzenesulfonic ac'd. acetic acid, giycolic acid, 
glucuronic acid, maleic acid, oxalic acid, ascorbic acid, citric acid, salicylic acid, and so on. 

In the following, there are enumerated concrete examples of the compounds represented by the 
formula [tl. 



30 Compound No. Name of Compound 3C 

( I ) 1 -(4-Methvlannrno)-4-phenyIphthalazine 
(2} l{3-Me;hyl3M:!:no)-4-phenyIph:ha!a:;r.2 
(31 1-(2-MethyIantlino)-4-phenyIphlhaIazine 
(4) 1 -(4-£thyIaniIino]-4-pheny[phthalazine 

35 (5) 1-{2-E:hYlanilino}-4-phenYlphthalazine 3 = 

(6) 1-{4-n-Butyranilino)-4-phenylphthaIazine 

(7) 1 -(3-n-autylanilmo)-4-phenylphtha!azine 

(8) 1 -(4-t-Butylanilino)-4-phenylphthalazinc 
(91 1 -{4-Methoxyaniiino)-4-phenylphthalaztne 

40 (10) 1-(3-Meihoxyanilino)-4-phenylphthaIazine 4C 

(II) l-(3-PropoxyaniIino)-4-phenytphthafazine 

(12) l-(4-n-Butoxyanilino)-4-phenyIphthal3zine 

(13) l-(4-FluoroaniIino)-4-phenylphthaIazine 

(14) l-(3-FluoroaniIino)-4-phenyIphthalazine 

45 (15) l-(2-Fluofoaninno)-4-phenYlph'.halaztne 45 

(16) l-{4-Chloroaninno)-4-phenYlphthal?zine 

(17) 1-(3-ChIoroanilino)-4-phsnylphthafazine 

(18) 1 -(2-Chloroanil:no)-4-phenyiphthatazine 

(19) 1 -(4-Bromoaniimo)-4-phenyIphthatazine 

50 (20) 1-(3-BfomoaniIinol-4-phenYlphthalazine 5C 

(21) 1 -4-lodoaniltno)-4-phenylphthalazine 

(22) 1 -(3-lodoanilino)-4-phenylphthalazine 

(23) 1 -(4-EihoxYcarbonylanilino)-4-phenylphthala2ine 

(24) 1-(4-CarboxYlaniIjno)-4-phenyIphthala2ine 

55 (25) l-{4-Cvanoanilino)-4.phenYlphthaIazine 55 

(26) 1 -{4.AcetYlaniHnoI-4^henyIphthalazine 

(2 7) 1 -(4-Triflijoromethylamlino)-4-phenylphthaIazine 

(28) 1 -{3-TrifluoromethyIaniIino)-4-phenylphthala2ine 

(29) 1 -{2-TrtfIuoromethYlaniiino)-4-phenylphthala2ine 

60 (30) l-(3-HydroxyIaniIinoM-phenylphihalazine 6C 
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Compound No. Name of Compound 

(31) l-(2.3-D imethYlaniiino)-4-phenyIphthalazine 

(32) 1 -(2,4-Dimethvlaniiino)-4-phanyIphthalazine 

(33) l-(2.5-0imethylaniiino}-4-phenyIphihaiazine 
5 (341 l-{3.4-DimethYlaninno)-4-phenYlphtha!azine 

(35) l-(2.5-0ielhylanilino)-4-phenYlphthalazine 

(36) 1 -(2,5-Dipropyianilino)-4-phenylph;hala2ine 

(37) 1 -(2,5-Dimethoxyanil!no)-4-phenylphthal3zme 

(38) 1 -(3,4-Dimetho)cyanilino)-4-phenYlphthalazine 
10 (39) 1-(2,5-D;chloroanilino)-4-pheny(phthata2ine 

(40) l-(3,4-Dich!oroanilino)-4-phenyIphtha!a2ine 

(41) 1-(2,5-0ifluoroaniiino)-4-phenylphthalazine 

(42) 1-(3-Chloro-4.melhYlani!ino)-4-phenYlphtha(azine 

(43) 1 -(2-MethYl-3-chIoroanilino)-4-phenylphiha!azins 
15 (44) l-(2-M£;hyl-4-chloioaninno)-4-phenyfphthalazlne 

(45) 1-(3-r,*:thyI-4-ch!orannino)-4-phenylphthaIazine 

(45) 1 -(3-Ftuoro-4-methy!anilino)-4-phenYlphthaIazine 

(47) 1-(2-IViethoxv-5-methylanilino)-4-pheny[phthafazine 

(48) 1 -(5-Chloro-2-methoxyaninno)-4-pheny(phthaIazine 

20 (491 l-(2-MelhyI-5-trifiuoromethylanilino)-4-pheny{phthala2ine on 

(501 1 -(2*Methoxy-5-trifluoromethylanitmo]-4-phenyiphthalazine 

(51) 1-(2.4.6-Tr;methylanilino)-4-phenyIph:ha!32ine 

(52) 1 -(3,4,5-Trimethoxyanilino)-4-phenylphihalazine 

(53) 1 -AniIinc-4-(4-methylphenyl)phthaIazine 

25 (54) l-(4-Meihylanilmo)-4-(4-methylphenyl)phthaIa2ine 

(551 1-(4-ButYlanilino)-4-(4.methylphenYl)phthalazine 

(56) 1-{2,5-Dimethy[aniIino)-4-(4-methylphenyI)phtha[a2ine 

(57) 1 -(3-Methoxvanilino)-4-(4-methyIphenyI)phthalazine 

(58) 1-(4-Butoxyanilino)-4-{4-methy!phenyl)phtharazine 

30 (59) 1-(2,5-Dimethoxyanilino)-4-{4-methyfphenyl)phihalazine 

(60) 1-(3-Ch[oroanllino)-4-(4.methyiphenyi)Dhthalazine 

(61) 1-(3-Bromoar.ntno)-4-(4-melhylphenyl}phthafa*;ne 

(62) 1-{3-Fluofoanilino)-4-{4-methy(pheny1}phrhaIazine 

(63) 4-(4-MethyIphenYl)-1-(3-trifIuoromethylaniIiono)phthalazine 

35 (64) 1-(5-Chloro-2-methoxYanilino)-4-(4-methyfphenyi)phthalazine -5 = 

(65) l-(3-Ch!oro-4-methy!2r!!ino)-4-(4-meihy!phcn*-!}'-h:h3l3z:r;e 

(66) 1-(4-Ethoxycarbony(anilino)-4-(4--methyJpheny{)phthaI^^^^^^^ 

(67) l-Anilino_-4-(4-buty!phenyl)phthalazina 

(68) 4-(4-Butyiphenyl)-l-{2.5-dimethyIantlino)phthala2ine 
-0 (63) 4-(4-autvIphenyiM-(2.5-dimeThoxYaniiiao)pmhaiazine 

(70) 4-(4-ButylphenyI)-l-(3-ch!oioaniIino)phthaIazine 

(71) 4-(4-Buty[phenyl)-1-{3-trifluofomethylaniiino)phthata2ine 
72) 4-{4-Butylphenyl)-1-(5-chIoro-2-methoxYanilino)phthalazine 

(73) l-Aniiino-4-(2.4-dimethylphenyI)phthaIazine 

45 (74) 1-Anilino-4-(4-methoxyphenyf)phihaiazlne 

(75). 1-(4-eutvlanilino)-4-{4-methoxYphenyI)phihala2ine 

(7o) 1-(2,5-OimethyIaniIino)-4-{4-methoxyphenyf)phthalazin3 

illl -l"J^'l'°'"^®*^°'^9"'''"o'-'*-t4-niethoxvphenvl)phthalazine 

c;n ]- 3-CMoroani!ino)-4.(4-methoxyphenyf)phihalazfne 

«? /;j'*:^^^^°i:VphenyI)-l-(3-trifIuoromethyfaninno)phihaIazme en 

fl ^ ^ °^°-2-"l«tf'0'^VaniIino)-4.(4.methoxyphenyl)phthalazine 

ill] ■*/:f^°7"'^°"y'^"''^"°'-^-{'*-"ieihoxyphenyf)phthaIazine 

(82) 1-AniIino-4-(4-butoxyphenYl)phthaIa2ine 

IIa\ M^^*°'*yP'^«"V'*-l-(2.5-dimethylaninno)phthalazme 

84 4-{4-ButoxyphenYl).1-{2.5-dim2thoxyanii;no)phlhaIa2ine 5= 

oc 4. 4-ButoxyphenYl)- 1 -(3-chIoroanll»no)phthala2ine 

R7 4- 4-ButoxYphenyl)- 1 -(3-tfifluoromethy(anilino)phlhala2ine 

00 t"L t"'"^?^'."^''* ^ ■^5-chloro-2.methoxyaniIino)phthalazine 

(SS) 1 -Arnfino-4-{2.4-dimethoxyphenyl]phthalaz;ne 

(89) 1-(2,5-Dimethvlanilino]-4-f9 4-d;mothrt««i 



60 



/on. /i?'^°'"^«*M3"'''"o'-4-{2.4-dimethoxyphenvnnhth:»ia2:n- 60 
(90) 1- 2,5-0imeihoxvanit;nnl^-/7 d.HTrT,«.K:-.-..A : 6° 



1 1 l?'^^''^^*^.^'*^^ '''?°'-^-<2,4-dImethoxYphenyI)phthala2ine 
l'^?'''?'°^"'''"°'-^-t2.4-<limethoxyphenyl)phthaIa2ine 

I33J l-(5-Chloro-2-methoxyanilino)-4-(2.4-dims!hcxyp,henylJ 



laztne 
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(94) 1 -Aniiino-4-(4-chIorophenynphtha(azine 

(95) 4-{4-ChIorophenyi)- 1 -(2,5-dimethylanilino}phthalazine 

(96) 4-(4-Chlorophenyl)-l-(2,5-dimethoxYanilino)phthala2;ne 

(97) 1 -(3-Chioroanilino)-4-(4-chioropher.yl)-phthaIa2ine 

(98) 4-{4-Chlorophenyl)-l-(3-trifluoronnethylanilino)phthala2ine ^ 

(99) 1 -(5-Chloro-2-rne:hox;Yanilino)-4-[4-chlo, ophenyDphthalazine 

(1 00) 1 -Anilino-4-(4-bromophenyi)phthala2ine 

(101) 1-Anilino-4-(4-nuorophenyi]phthalarine 

(102) l-(2.5-Dimethylaniiino)-4-{4-fluorophenyllphthaIazine , 

(103) l-(2,5-DimethoxYaniIino)-4-{4-fluorophenyl]phthala2ine 

( 1 04) 1 -(3-Chioroani!ino)-4-{4-fluorophenyl)phthalazine 

(105) 4-(4-FIuorophenyi)-1-(3-tfifluoromethylanilino)phtha!3zine 

( 1 06) 1 -l5-Ch!oro-2-methoxyaninno)-4-{4-fluorophenyl)phthaiazine 

(107) 1-AniItno-4-(4-ethoxYcarbony[phenyl)phthala2in9 

(tOS) 1-{2.5-D"Tielhy[anitino)-4-;4-ethoxvcafbonYlph6r.y!;phlhdlazine ^ 

( 1 0^) 1 -(2,5-Dimethoxyanilino)-4-(4-ethoxYcarbonyIphenYi)phthalazin8 

(110) 1 -{3-ChloroaniIino)-4-(4-ethoxycarbonylpheriyl)phihatazine 

(m) 4-(4-£thoxycarbonyIphenyi)-1-(3-trifluoromethyIanilino)phthalazin8 

(112) l-(5-Chioro-2-methoxYanilino)-4-{4-ethoxycarbonylphenYlIphtha!azina ^ 

(113) l-Anilino-6-methyI-4-phenylphtha]a2ine 

(114) 1 -AniIino-7-methy!-4-phenyIphthalazinQ 

(115) 1 -(2,5-Dimethy!anilino)-6-meihyl-4-phenYlphthatazine 

(116) 1 -(2,5-Dimethy!anilino}-7-meih>'l-4-phenytphthaiazine 

(117) 1 -(2.5-DimethYlanilino)-6-nnethyI^-phenyIphthatazine 

(118) 1 -(2,5-DimethoxYani{ino)-7-rnethyl-4-pheny1phtha!azin8 

(119) 1 -(3-Chloro2nilino)-6-methyi-4-phenyiphthalazine 
( 1 20} 1 -(3-Chloroanilino)-7-methy1-4-phenylphthalazina 

(121} 6-Methyl-4-phenyl- 1 -(3-trifIuoromethytanilino)phthaIazina 

(122) 7-Methyl-4-phenYt- 1 -(3-trifluoromethylanilino)phiha[azm9 

( 1 23) 1 -{5-Chloro-2-methoxyanilino)-6-melhyl-4-pheny1phthaIazine "^^ 

( 1 24) 1 -(5-Chloro-2-methoxyaniIino)-7-methyl-4-phenytphthalazina 

(125) l-Anilino-6,7-<Jimethyl-4-phenyiphthaIazin9 

(126) l-(4-ButYlanilino]-6.7-dimethyi-4-phenyiphthala2tne 

(127) l-(2.5-0imcthylanilino)-6.7-d;methyl-4-phenyIphthalazine 

(128) l-(2,5-0imethoxyaniiino)-6.7-dimethyi-4-phenyiphihaIszina 

(129) 1 -{4-ButoxYaniIino)-6,7-dimethYl-4-phenyIphthaIazine 

(130) 1-(3-ChloroaniIino)-6,7-dirnethyl-4-pheny(phth3lazin9 

(131) 6,7-Dimethyl-4-pheny(- 1 -(3-trifiuoromethylanilino]phthaIazin9 

(132) 1 -{5-Chloro-2-methoxYaniiino)-6,7-dimethY!-4-phenylphthaIazina 

( 1 33) 1 -i3-ChIoro-4-m9thyIaniiino!-6.7-dim9thyl-4-ph';ny!phthaIazin9 

(134) 6.7-Dimethyl-l-{4-ethoxycart)onylaniIino)-4-phenyIphthaIaiin9 

(135) 1 -Anilino-5,8-dimathyl-4-pheny{phthala2ine 

(136) 1 -(3-Chloroani]ino)-5.8-dimethYi-4-phenvIphthaIa2in9 
( 1 37) 1 -A.-iilino-6,7-dibutyI-4-phenylphthaIazin9 

(138) 1 -Anilino-6,7-dim9thoxy-4-phenyJphthalazin9 

(139) 6.7-Dime:hoxY-1 -(2.5-dimethv^anilino)-4-ph8ny^phthaIazin9 

(140) 6.7-Dimethoxy-1-(2.5-dim8thoxyantIino)-4-phenyIphlhaiazina 

(141) l-(3-ChIofoanillno)-S.7-dimelhoj(Y-4-phenYiphlhaia2inB 

( 1 42) 6.7-0im9thoxY-4-ph8nyl-1 -(3-trifluoromQthyIanilino)phlhalazin9 

(143) 1 -(5-Chloro-2-methoxY3nilino)-6.7-d;'Ti9t'ioxY-4-phenyiphthal«zin« 

( 1 44) 1 -(4-BulYlanilino)-6,7-<i(methoxy-4-phenvfphihalazin9 

(145) 1 -(4-ButoxYanilino)-6,7-<JlmethoxY-4-phenylphthala2ine 

(146) 1 -Anilino-5.8-diniethoxY-4-phenyiphihaIazine 

(147) 1 -AniIino-6,7-<libutoxY-4-ph3nyfphthatazin8 

(148) 1 -AniIino-6.7-dichIoro-4-phenylphthalazine 

(149) 6.7-Dichloro-1-(2.5-dimethyianinnol-4-ph9nyIphthaIazine 

( 1 50) 6,7-DichIoro- 1 -(2.5-dimethoxY3nilino)-4-phenyiphlhala2in9 
(1511 1 -(3-Chlofoanilino)-6,7-dichloro-4.phenyIphtha!azine 
(152) 6.7.0ichIoro-4-phenyl-1-(3-trinuoromethyIanilino)phthalazin9 
( 1 53) 1 -(4-Chloro-2-methoxyaniiino|-6,7-dich!oro-4-ph8nylphthala2ine 
{ 1 541 1 -Aninno-5,8-dichloro-4-phenyiphth3la2in8 

(155) l-Anilino-6-eihoxYcarbonyl-4-phenylphihaIa2in8 

(1 56) l-Aniltno-6.7-<JimethyI-4-{4-me:h>^phenyi)phthal3zine 

(1 571 1-{4-ButyIani!tno)-6.7-dimeth>1^-(4-meihylphenyi;phthaIazin« -c 

(158) 6.7-Oimathyl-l.(2.5-dimethylaniIinoJ-4-(4-methylphenyl)phthaIa2ine 



35 



40 



45 



50 



55 



60 



{ 1 59) 6,7-Dimethyl-'; -(3-meThcxyanllinol-4-[4-methyiphenYt}phtha azine 

{ 1 60) 1 -{2.5-Dimethoxyanilino)-6,7-dimethyi-4-(4-methYlphenyi'-p -thalazine 

(161) 1-(3-Chloroar.ilino}-6.7-dimethy!-4-t4-methYlphenyl)phtha^aj ne 

(1621 6,7-DimethyI-4-(methylphenYl)-l-(3-trinuoromethyIaniIino pl-thalazine 

5 ( 1 63) 1 -{4-Chloro-2-meiho)CYaniiino}-5.7-dirnethyl-4-(4-methylph.':--Yl)ph:halazine 

(164) 6.7-Dimeihyl-l-14-ethaxycarbony!anilino)-4-(4-melhylphenYl)phtha!azirte 

(165) l-Anilino-4-(4-butYlphenyl)-6.7-dimethyiphthaiazine 

(166) 1 -Anilino-6.7-dimethyl-4-(4-methoxyphenyl}phthalazina 

(1 67) 6,7-Diinethyl-1 -(2,5-dimethylaninno)-4-(4-melhoxyphenyi)phthaiazine 
10 (1 68) l-{2,5-DimethcxyaniIino)-6.7-dinnethyt-4-(4-methoxyphenyl)phthalazine 

(1 69) l-{3-Chlcroanilino)-6.7-dimeihvl-4-(4-methoxyphenyl)phthaiazin9 

( 1 70) 6,7-Dimethyl-4-(4-methoxYptienyn-l -(3-trinuoromethyianiIino)phthalazine 

(171) 1 -t5-Ch[oro-2-methoxYaniiino)-5,7-dimethyl-4-(4-methoxyphenyi)phthalazine 

(172) 1 -Aninno-4-(4-buloxyphenyi)-6,7-dimethyIphthalazine 

15 (173) 1 -.Anilino-4-(2.4-dimeihoxYphenyI)-5,7-dimethylphtha!azine 

(174) 1 -Aninno-4-{4-chiorophenyl)-6,7-dimethyIphthaIazine 

(175) 1 -(3-Ch[oroaniIino)-4-(4-cNorophenyl}-6.7-dimethylphthalazine 

(176) 1-(3-Chloro-4-me:hy1anilino)-4-(4-ch!orophenY))-6.7-dimeihylphtha[azine 

(177) l-Aniiino-8,7-dimethyt-4-(4-nuorophenyi)phthalazine 

20 (1 78) 1-AniIino-6,7-dimethyl-4-{4-ethoxYcarbonylphenyI)phthaIazine 

(179) 1 -Anilino-6.7-dimethoxy-4-(4-methylphenyi)phthaIazine 

(180) 6.7-DimethoxY-l-{2,5-dIme:hYlaniiino)-4-(4-methyIphenv!)phthalazine 

(181) 6,7-DimethoxY-1-(2,5-dinnethoxyaniIino}-4-{4-methvlphenyl;phthalazine 

( 1 82) 1 -(3-ChIoroaninno)-6,7-dirnethoxy-4-{4-methyIpher,yt)phthalazine 
25 (183) l-AniIino-4-(4-butviphenyl)-6,7-dimethoxYphthalazina 

(184) 1-Ani;tno-6.7-dimethoxy-4-(4-methoxYphenyIlphtha!3zine 

(185) 1 -Anilino-6.7-dimelhcxy-4-(2.4-dimethoxyphenyIlphth3lazine 

(186) 1 -AnniriO-4-(4-chlorophenyI)-6,7-dirnethoxyphlhala2in9 

(187) l-AniIino-6.7-dimethoxy-4-{4-fluoropheny!)phthalazine 

30 (188) 1 -Aniirno-6,7-dinnetho3cy-4-(4-ethoxYcarbonYlphenyl)phtha!azme 

(189) 1-Anilino-6.7-dichloro-4-(4-methylphenyI)phthaIazin9 

(1901 1-Anilino-4-(4-butylphenYn-e,7-dIchlorophthalazine ^ 

(1 9 1 1 1 -Anilino-6.7-dich!oro-4-(4-rrcthoxyphsnyi)phihaia2ine 

(192) 1-AniIIno-4-(4-butoxyphenYt)-5.7-dichlorophthalazine 

35 (1 93) 1 -Aniiino-S.7-dichIoro-4-(2.4-dimethoxYphenYl)phtha!azine 

(1 94) 1 -Aniiino-4-{4-chIorophenyl)-6,7-dIchIorophihaIazine 

(195) 1-Anilino-6,7-dichIoro-4-{4-fIuofOphenyi}phthal3zine 

(196) 1-Anil1no-5,7-dichloro-4-{4-ethoxycarbonYtpheiiyl)phtha!azins 

(197) 1 -Anilino-4-{4-carboxyphenYl}phthalazine 

40 (198) 4-(4-CarboxYphenyl)-l-{2.5-<lImelhylani[ino)phthaIazine 

(1991 4-(4-Carboryphenyl}-l-(2,5-dimethox'/aniIino)phth3lazine 

(200) 4-(4-Carbo)CYphenyi)-1-{3chIoroaniIinolDhthalazine 

(201) 4-{4-Carboxyphenvl)-l-(3-trifluoromethylaniIino)phthalazine 

(202) 4-(4-CarboxYphenyi)- 1 -{5-chIoro-2-methoxYani!inolphthalazine 
45 (2031 1-Anilino-4-(4-hYdro3cyphenyf)phthalazine 

(204) 1-(2.5-0ipnethylani1ino)-4.(4-hydroxyphenyi)phlhaiazine 

(205) l-{2.5-DimethYlaniIino)-4-(4-hYdroxyphenyi)phth8laztne 
(2061 l-(3-Chloroanilino)-4-(4-hydroxYphenYl)phthalazine 

(207) 4-(4-HvdroxyphenyI)-1-(3-mfluoromethylanilino)phth3lazine 

50 (208) 1-(5-Chloro-2-m8thoxYanilino)-4-{4-c3rboxyphenyl}phthaiazine 

(2091 1 -(4-Acetylaninno)-4-(4-methyIphenyllphihaIazino 

(210) 1-(4-AcfltyianiIino)-6.7-dimelhyl-4-phenyiphthaIazine 

(211) 1 -(4-MethylphenoxY)-4-phenytphthalazine 

(212) 1 -(3-Methylphenoxy)-4-phenytphthalazine 
55 (213) 1-{2-MethylphenoxY)-4-phenv!phthalazine 

(214) 1 -(4-EthyIphenoxv)-4-phenylphthaIazine 

(215) 1 -(2-EthyIphenoxy)-4-phenyiphthalazine 

(216) 1 -{4-n-ButylphenoxYl-4-phenyIphthalazin9 

(217) 1 -(3-9utYlphenor/}-4-phcnv!ph:h3!3zir.a 
60 (218) l-(4-l-ButYlpheno)cv)-4-phenylphthaIazine 

(219) 1 -(4-MethoxyphanoxY)-4-phenylphthaIa2in9 

(220) 1 -(3-MethoxyphenoxY)-4.phenYlphthaIa2ine 

(22 1 ) rT3^ropoxyphenoxY)-4-phenyiphtha!azine 

(222) 1 -(3-Butoxyphen-.xy)-4-phenylphthalazine 
65 (223) l-(4-FliJorophenoxY)-4-phenyiphthala2ine 
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{224} 1 -(3-Fluorophenoxy)-4-phenvlphthalazIne 

(225} 1 -(4-ChlorophenoxY)-4-pheny[phihaiazinB 

(226) 1 -(3-Ch[orophenoxY)-4-phenylphthalazine 

(227) 1 -(2-ChlorophenoxY)-4.phenylphthal3zine 
5 (228) l-{4-Bromophenoxy}-4-phenyIphthalazine 

(229) 1 -|3-Sromophenoxy)-4-phenylphthalazine 

(230) 1 -(3-Iodophenoxy)-4-pMenYlphtha!a2ine 

(231) 1 -(4-Etlioxycarbonylphenoxy)-4-phenyIphthalazine 

(232) 1 -(4-CarboxyphenoxY)-4-phenylphthala2ine 
10 (233) l-{4-Cyanophenoxy}-4-phenyIphthalazine 

(234) 1 -{4-Ac8tYlphenoxy}-4-phenylphthalazine 

(235) 1 -(4-TrifIuoromeihyIphenoxy)-4-phenyIphthalaz!ne 

(236) 1-(3-Trifluoromethylphenoxy)-4-phenyIphth3larin9 

(237) 1 -(3-HvdroxyphenoxY}-4-phenyIphthaIa2ine 
15- (238) 1 :2,3-p:msthy!phe-oxy}-4-phcnvlph:halazins 

(239) 1 -(2.5-Oimethylphenoxy)-4-phenyIphthaIa2ine 

(240) 1 -[2.5-DiethyIphenoxY)-4-phenylphiha!azine 

(241) 1-(2,5-Dipropy!phenoxY)-4-phenyIphtha!azine 

(242) 1 -(2.5-DtmethoxyphenoxY)-4-phenyiphtha!a2ine 
20 (243) l-(3.4-Dimethoxyphenoxy)-4-phenYlphiha!azine 

(244) 1 -(2,5-DichIorophenoxY)-4-phenylphiha!3ztne 

(245) 1 -{2,6-DichlorophencxY)-4-pheny!phthaIa2ine 

(246) 1 -(2,5-Oifluorophenoxy)-4-phenylphthalazine 

(247) 1.-(3-Chioro-4-methYlphenoxy)-4-phenylphthala2ine 
25 (248) 1-(3-Me:hyl-4-chIorophenoxy)-4-phenYlphthala2ine 

(249) 1 -(3-Fluoro-4-rnethy[phenoxy)-4-phenYiDhihala2ine 

(250) 1 -(2-Metho)rY-4-chforophenoxy)-4-pheny!phthalazine 

(251) l-(2-Meihoxy-5-methYlphenoxy}-4-phenylphtha[3zEnee 

(252) 1 -(2-MethyI-4-trifiuororne:hy[phenoxy)-4-phenyIphthala2ine 
30 (253) 1 -(2,4,6-Trtmethylphenoxy)-4-phenylphr;iaIazine 

Process for preparation of the compound (/j 

The compound represented by the formula (I) can be prepared according to any suitable process, 

which is not particularly limitea. Preferably, however, the compound (I) can be synthesized by the 
following reaction route: 
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In the above formulae. X' represents — NH, or OH; Y a halogen' atom (e.g., chlorine, bromine or 
fodine), a group of the formula: —S(0),-R* (p=0— 2. R* is a C, , alkyt. phenyl or a substituted phenyl) 
or a group of the formula: — 0R» (R» is a C,., alkyk, phenyl or a substituted phenyJ); and all of the other 
symbols have the same meanings as defined above. 

According to this process, the starting compound represent' I by the formula (11). namely 1 -chloro 
4-pheny phthafazine or its derivative, is allowed to react with a b derivative represented by the 

formula (III), in either the presence or absence of a solvent, preferably in toe presence of a catalyst, to 
prepare a 4.phenylphth3lazine derivative represented by the formula (H. 

The starting materials, i.e.. 1-choloro-4-phenyIphihalaiine [III or derivatives thereof were 
synthesrzed according to the method as described in Journal of Pharmacology 86. 576 {1965} or the 
methods similar thereto. 

As the benze.ne derK'ative [llll to be reacted with the compound (II) as mer^tio.-ied above, there 
may bj employed suitable substituted anilines or substituted phenols. 

iflnoA"?u^^^*'°" ^^'"P®"*"'^ "lay be in the range from -20 to 250«C., prafsrsbly from -10 to 
5Q leo C. The reaction lime may be from 5 minutes to 24 hours, preferably from 10 minutes to 1 0 hours. 
When a catalyst is to be employed, there may be used an organic base such as ammonia, 
tnethylamme. pipendine or pyridine, or an inorganic base such as sodium carbonate, potass/um 
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carbonate, sodium hydrcxide. potassium hydroxide, sodium hydride or sodium ami Je may be added at a 
molar ratio relative to the compound (II] in the range from 0.5 to 5, preferably fron- 1 to 3, Alternatively, 
ic is also possible to use a metal such as copper, magnesium, cadmium, sodium or potassium, at a mofa'r 
ratio relative to the compound {11} in the range from 0.001 to 2, preferably from 0.(Jl to 1.5. 
5 When a solvent is to be empioyed, there may be used a solvent selected from ethers such as ethyl 5 

ether, tetrahydrofuran, and aicxane: halogenated alkanes such as chloroform, methylene chloride, etc.: 
alcohols such as methanol, ethancl. etc.; aromatic hydrocarbons such as benzene, toluene, xylene', eic.'; 
amides such as demethylformamide, dimethylacetamide, etc.: and dimethylsuifoxide: and so on. 

The cornpound (111) may be used in an amount of 0.5 to 30 moles, preferably ^ to 20 moles, per 
10 mole of the compound (II). ' 

After completion of the reaction, the reaction mixture may be poured into a large excess of water 
or dissolved as such in a solvent such as chloroform to be neutralized therein. If desired, the precipitated 
crystals may be collected by filtration after concentration, or alternatively the product may be extracted 
with a suitable solvent such as chloroform when there is no precipitation, followed by recrystallization or 
1 5 chromatography accor'^ing to conventional procedures. 1 5 

The present invention is further illustrated by the following Examples, by which the present 
invention is not limited. 

EXAMPLE 1 

Synthesis of t -(4-methylanilino}-4-phenYlphtha!azir,e {Compound No. 1) 

20 To 2.41 gof1-chloro-4-phenylphthaiazine. there were added 5.35 g of p-toluidine and 70 mg of 20 

copper powders. The mixture was then subjected to stirring under heating for one hour while 
maintaining the reaction temperature at lOCC. After the reaction mixture was left £0 cool, a large 
excess of chloroform was added thereto. The resultant insoiubles were filtered off and the filtrate was 
washed with a 5% aqueous sodium hydroxide and then with water. The organic layer was dried and 

25 concentrated, and the residue was recrvstallized from ethanot to give 910 mg {yield: 29%) of pale 9 = 

yellow crystals. 



m.p. 
I.R.: 
M.S. 



185— ise^c. 

1630 cm-'. 1510 cm"', 1410 cm"' 
310(M"— 1) 
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EXAMPLES 2—30 

The compounds as shown in Table 1 were synthesized according to the methods similar to 
Example 1. 
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TA8UH 1 



Example 


Compound 
No. 


m.pyc 


I R/cm ^ 


M.S. 


2 


(2) 


202 203 


3270, 1575, 1520 
1410, 790 


310 (Mi-I) 


3 


(3) 


183 


3200, 1500. 1400 
1200, 755 


311 {M^ 
296 


4 


(4) 


206 - 207 


2990. 1625, 1520 
1420, 730 


324 (Mi-1) 


5 


CS) 


189 ^ 190 


2860, 1620. 1520 
1420, 780 


353 {M+) 
310 


6 


(9) 


206 .* 207.5 


2950, 1640. 1510 
1420, 1240, 785 


327 tM+) 
312 


7 


(10) 


196 


3000, 1610. 1500 
1400, 1155, 730 


325 (M-1) 


8 


(12) 


168.5 169 


2950, 1620, 1505 
1410, 1240. 790 


369 (M*) 
312 


9 


(13) 


206 ^207 


3050, 1620. 1520 
1410, 1220,780 


314 (M-1) 


10 


(14) 


239 ^ 240 


3230, 1620, 1520 
1400, 1140 , 790 


314 (M^^l) 


11 


(16) 


193 ^ 194 


1620, 1580. 1500 
1400, 820. 770 


^3^3° KM*) 


12 


(17) 


191 ^ 194 


1600. 1510. 1420 
1390, 770 




13 


(18) 


170 ^^7^J5 


3440, 1500, 1520 
1400, 1040, 760 


332 ' f^*^ 


14 


(19) 


219^222 


3000, 1625, 1510 
1400, 820, 760 


3MltMtl) 


15 


(23) 


236-^ 2373 


3000, 1720, 1615 
1520, 1410, 1280 


368 'f^) 


16 


(25) 


240 -^ 242.5 


3360, 2210. 1610 
1510, 14^ , 790 


321 (Mil) 


17 


(25) 


247^ 2483 


3400, 1680, 1600 
1520, 1400, 1280 


338 (M±.1) 


18 


(28) 


174 -V 1753 


3040, 1630, 1520 
1410, 1340, 1100 


364 (M±.1) 



TABLE 1 (Continued! 



Example 


Compound 
No. 


m.pyc 


1 R/cm ' 


M.S. 


19 


(31) 


240 242 


320O, 1520, 1415 
790, 770 


325 (M+) 
310 


20 


(32) 


2063—207^ 


3400, 1500. 1400 
810, 780 


325 (M*) 
310 


21 


(33) 


202 ^203.5 


3200, 1500. 1400 
810, 780 


325 (M*) 
310 


22 


(34) 


204— 204.5 


3200, 1510, 1420 
790. 770 


324 (M-1) 


23 


(37) 


215^215 


3440, 1610, 1520 
1430 , 790 


357 {}A*) 
326 


24 


(43) 


217 


1590, 1510, 1410 
780. 700 


345 f<"*) 


25 


(44) 


232 - 232 J 


3400, 1490, 1400 
820. 780, 700 


ofs '<'"*' 


26 


(42) 


171 - 172 


3000, 1510, 1500 
1400. 775, 700 




27 


(47) 


129 -*132 


3450, 1530, 1430 
1230, 790, 710 


341 (M*) 
310 


23 


(48) 


74.5->, 75 


1600, 1500, 1420 
1220. 790, 780 




29 


(51) 


200 202 J 


3200, 1500. 1400 
780. 700 


339 (M*) 


30 


(24) 


250< 


3360, 1680, 1600 
1520, 1410, 780 


3^0 {MU) 



EXAMPLE 31 

Synthesis of J '<2'methY{phenoxy}-4'phenYiphthaiazine 
(Compound No. 213} 

5 To 1 .20 g of 1 -chloro-4-phenylphthalazine. there were added 5.40 g of o-cresol and 360 mg of 5 

potassium hydroxide. The resultant mixture wss subjected to stirring under heating for 2 hours, while 
maintaining the reaction temperature at 100*C. After the reaction miyure was poured into 1 2 ml of an 
aqueous solution having 3.6 g of potassium hydroxide dissolved the', n the crystals precipitated were 
recovered by filtration. The caide crystals were dissolved in chloroform, waa^eo with water, dried and 
10 concentrated. Thea residue was recrystallized from ethanol-n-hexane to give 725 mg (yield: 46%) of 1 0 
white crystals. 

m.p.: 136.5— 137.5<'C. 

I.R.: 1 490 cm-'. 1 385 cm"', 1 230 cm"'. 

1190 cm-'. 790 cm-', 750 cm-'. 
15 M.S.: 312 (M*) 15 

EXAMPLES 32—^4 

According to procedures similar to that as described in Example 31. there were synthesized the 
compounds as shown in Table 2. 
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TABLE 2 



Example 


Compound 
No, 


m.py* c 


I R/cm ' 


M.S. 


32 


(212) 


143 —150 , 


1490, 1390, 1250 
1165, 800, 770 


312 iM^ 
295 


33 


(214) 


171^ —172 


1510, 1385, 1210 
850, 770, 700 


326 {M+) 
311 


34 


(218) 


211 -^212.5 


2970, 1500, 1390 
1230, 790 


354 (M+) 
339 


35 


(219) 


1S3 - 164 


1510, ;390, 1205 
1030. 850. 700 


328 (M^) 
121 


36 


(227) 


171 172 


1550, 1480, 1380 
1230. 790, 780 


^}l(Mi-1) 


37 


(228) 


179 ^ 180 


1490, 1380, 1220 
1010, 790 


376 itM^) 
373 


38 


(234) 


139 ^ 141 .5 


1700, 1600, 1330 
1220. 850. 800 


325 ' 


39 


(235) 


119 12: 


1450, 1385. 1330 
1170, 1120, 900 


365 (M*) 
355 


40 


(225) 


149-^ 149.5 


1595, 1380. 1220 
890, 795, 700 


334 


41 


(239) 


153 - 155 


1570, 1385, 1250 
1120. 770 


326 
309 


42 


(248) 


155^^156 


1480, 1390, 1240 
1170, 1050, 790 




43 


(244) 


175.5-^ 176.5 


15SQ. 1470, 1355 
1220. 1090, 770 


365 (Mil) 
331 


44 


(245) 


210^ 210.5 


1450. 1380, 1350 
1240. 770 


365 (M^i 
331 



EXAMPLE 45 

Synthesis of 1 -(3'Cfi/oroani/inol-4-f4-metfiYfphenY0phth3l3zfne {Compound No. 60} 

To 1 72 mg of 1 -chIoro-4-(4-meihy!pheny1(phthalazin8, there was added 3 1 9 mg of m- , 
5 chloroanilme, and the resultant mixture was heated at 100° C with stirring jr one hour. After the 5 
reaction mixture was left to cool to room temperature, a large excess of c.ioiwiu-m was added there'.o. 
followed by washing with a 5% aqueous sodium hydroxide and then with water. Tne organic layer was 
dried and subjected to concentration. The residue was recrystallized from ethanol to give 1 45 mg (yield: 
62%} of pale yellow crystals. 

10 m.p.: 211.5— 212°C. 10 

I.R.: 595 cm-'. IS 10 cm"'. 1475 cm-\ 

1405 cm-'. 770 cm-'. 
M.S.: 345 (M*). 343 (M*). 344. 



EXAMPLES 46— 109 

15 The compounds as shown in Table 3. having the following formula: 15 
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TABLE 2 



Example 


Compound 
No. 


m.py c 


I R/cm ' 


M.S. 


32 


(212) 


148 --150 , 


1490, 1390, 1250 
1165, 800, 770 


312 (M^-) 
295 


33 


(214) 


171.5—172 


1510. 1385, 1210 
850, 770. 700 


326 {M+) 
311 


34 


(218) 


211 ^212.5 


2970. 1500, 1390 
1230. 790 


354 (M+) 
339 


35 


(21?) 


163 - 164 


1510, 1390. 1205 
1030, 850. 700 


328 (M^) 
121 


35 


(2271 


171 — 172 


1550, 1480, 1380 
1230, 790, 780 


^7!(Mi^1) 


37 


(228) 


179 — 180 


1490, 1380, 1220 
1010. 790 


376l(M*j 
378 


33 


(234) 


139 ^ 141 .5 


1700, 1600, 1380 
1220, 650, 800 


325 ' 


39 


(236) 


119 ^ 12: 


1450. 1385, 1330 
1170, 1120. 900 


366 (M*) 
355 


40 


(226) 


149-s^ 149.5 


1595. 1380. 1220 
890, 795, 700 


332 t(M*) 
334 


41 


(239) 


153 ^ 155 


1570, 1385, 1250 
1120. 770 


326 (M+) 
309 


^2 


(248) 


155^ ^155 


1480. 1390, 1240 
1170. 1050. 790 




43 


(244) 


175.5 -s* 175.5 


15SQ. 1470, 1365 
1220. 1090, 770 


355 (M±-1) 
331 


44 


(245) 


210-- 210.5 


1450. 1380. 1360 
1240. 770 


366 (M^) 
331 



EXAMPLE 45 

Synthesis of 1-(3'ChforoanHino}-4-{4-methytphenY{}phlha!3zine (Compound No. 60) 

To 1 72 mg of 1 -chloro-4-(4-meihylphenyl)phthalazine. there was added 3 1 9 n;g of m- 
5 chloroaniline. and the resultant mixture was heated at lOCC with stirrinp jr one hour. After the 5 
reaction mixture was left to cool to room temperature, a large excess of diuiuiw-m was added there ;o, 
followed by washing with a 5% aqueous sodium hydroxide and then with water. Tne organic layer was 
dried and subjected to concentration. The residue was recrystallized from ethanol to give 1 45 mg (yield: 
62%} of pale yellow crystals. 

10 m.p.: 211.5— 21 2«C. 10 

I.R.: 595cm-M510cm-'. 1475 cm-'. 

1405 cm-'. 770 cm-'. 
M.S.: 345 (M*), 343 (M*). 344. 



EXAMPLES 46—109 

1 5 The compounds as shown in Table 3. having the following formula: 1 5 



GB 2 C63 249 A n 




were prepared according to the procedures similarly as described in Example 45. 
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• Pharmacological tests: 

Anety bicod of a rabbit was subjected to centrifugation to obtain platelet rich plasma. To an 
aliquot of 250 /il of the plasma, there was added 5 u\ of each pharmaceutical st lu ion. After incubation 
for two minutes, platelet aggregation was induced by adding 3 /ig of coiiagen t(' ti e mixture. The 
5 change in platelet aggregationn was monitored and recorded by means of an aggrugometer for 1 0 
minutes. ^ 
The platelet aggregation inhibitory percentage was calculated by the following formula: 

Inhibitory percentage = x 100 

wherein is the degree of aggregation when only a solvent is added and T. is that when a 
1 0 pharmaceutical solution is added. 

Table 4 shows inhibitory percentages at indicated mole concentrations for each compound. As 
apparently seen from the results, among theFe compounds, the anilinophthalaztne derivatives are 
generally found to have more potent activity than the phenoxyphthaiazine derivatives. 
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TABLE 4 (Continued) 





Compound 

Kin 


Mo'e concenlralicn 


3x1 0'* 


10"' 


57 


(95) 


58.7 


15.1 


58 


(95) 


100 


9-2 


59 


(33) 


100 


100 


60 


(70) 


28.0 


23.4 


61 


(71) 


100 


25.2 


62 


(68) 


55.3 




63 


(39) 


100 


100 


64 


(72) 


100 


54.9 


65 


(35) 


30.5 


18.3 


66 


(85) 


48.2 


25.9 


ar- 


(33) 


27.3 




es 


(34) 


100 


100 


69 


(37) 


61^ 


35.8 


70 


f1 04) 


100 


66.7 


71 


(105) 


100 


74.1 


72 


(102) 


100 


69.8 


73 


(103) 


ICO 


91.9 


74 


(106) 


84.4 


50.0 


75 


(31) 


32.5 


10.C 


76 


(92) 


29.7 




77 


(89) 


100 


84^ 


78 


(90) 


30.5 


11.9 


79 


(93) 


17,7 




80 




12.0 




81 


(111) 


48.2 


36,6 


8> 


(103) 


30.5 


4.3 


83 


(109) 


100 


100 


84 


(112) 


100 


100 




wherein X stands for NH or 0; R' an alkyi group having 1 to 5 carbon atoms, an alkoxy group having 1 to 
5 carbr.i atoms, a halogen atom, an alkoxycarbonyl group having 2 to 6 total carbon atoms, a carboxyl 
group, a cyano group, an alkylcarbonyl group having 2 to 4 total carbon atoms, a hydroxy! group or a 
5 trifiuoromethyl group; R' and R^ '.vhich may be identical or different (may also be the same as or 5 
different from R'). each represent an alkyI group having 1 to 5 carbon atoms, an alkoxy group having 1 
to 5 carbon atoms, a halogen atom, an alkoxycarbonyl group having 2 to 6 total carbon atoms, a 
carboxyl group, an alkylcarbonyl group having 2 to 4 total carbon atoms, a hydroxy! group or a 
tn'fhjoropmethyf group; and each off. m and n is an integer of zero to 3 (provided that /= 1 to 3 and 
1 0 m=n=zero when X is 0, and the case where !=m=n=zero is excluded when X is NH), each plural 1 0 

, number of R'. R' and R' being identical or different when the integers I, m and n are two or more, 

2. A 4-phenylphthala2ine derivative according to Claim 1 , wherein X is NH. 

3. A 4-phenylphtha!azine derivative according to Claim 2. wherein I, m and n are one combination 
selected from the following combinations (1 ) to {4): 

15 (1) 1=1 to3,m,=n=zero; 15 

(2) 1=1 to 2. m = 1 to 2. n=zero: 

(3) 1=1 to 2, m=zero. n=l to 2; and 

(4) I=m=zero, n=l to2. 

4. A 4-phenylphthaIazine derivative according to Claim 3, wherein 1=1 to 3 and m=n=zero. 

20 5. A 4-phenylphthalazine derivative according to Claim 3, wherein 1=1 to 2, m=1 to 2 and n=zero. 20 

6. A 4-phenylphthalazine derivative according to Claim 3. wherein 1=1 to 2, m=zero and n=l to 2, 

7. A 4-phenylphthalazine derivative according to Claim 3, wherein l=m=zero and n=1. 

8. A 4-phenylphthaIazine derivative according to Claim 1 . wherein X is 0. 

9. A 4-phenyIphthalazine derivctive according to Claim 8. wherein 1=1 to 3 and m=n=zero. 

25 10. A 4-phenYlphlhalaz:ne derivative according to Claim 9. wherein 1=1 to 2. 25 

1 1 . A 4-pheny!phiVi3lazins derivsTive according to Claim 1 , wherein R' is an a!Ky! group having 1 
to 5 carbon atoms, an alkoxy group having 1 to 5 carbon atoms, a halogen atom or 3 trifluormethyl 
group. 

12. A 4-phenylphthalazine derivative according to Claim 1. wherein R' is an alkyi group having 1 

30 tc 5 carbon atoms, an alkoxy group having 1 to 5 carbon atoms or a halogen atom. 30 

13. A4-phenylphthaIa2ine derivative according to Claim 1. wherein R' is an alkyI group. 

14. A process for preparing a 4-phenylphthalazine derivative represented by the following formula: 




wherein X stands for NH or 0; R' an alky) group having 1 to 5 carbon atoms, an alkoxyy group 
having 1 to 5 carbon atoms, a halogen atom, an alkox'/carbonyl group having 2 to 6 total carbon 3 5 
atoms, a carboxyl group, a cyano group, an alkylcarbonyl group having 2 to 4 total carbon atoms, a 
hydroxyl group or 3 trifiuoromethyl group; R» and R». which may be identical or different (may also 
be the same as or different from R'), each represent an alkyf group having 1 to 5 ca't^n atoms, an 



25 
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Qlkoxy group having 1 to 5 carbon atoms, a halogen atom, an alkoxycarbjnyl group having :«i to 6 
teal carbon atorris. a carboxyl group, an alkylcarbonyi group having 2 to 4 total carbon atoms, a 
u..U.3-yi grcup or a trifluororr.cthyl group; and C2ch of I. m and n is an ini ager of zero to 3 
(nrovided that 1:= 1 to 3 and m=n=z6ro when X is 0, and the case wh( re l=m=n=2ero is excluded 
when X is NH). each plural number of R'. and being identical or c iff ircnt when the integflrs I, 5 
m and n are two or more, 
which comprises allowing a compound of the formula: 




Y 



Y represents a halogen atom, a group of the formula: — S(0)p— R*. In which p=0— 2, R* is a C,., 
10 alkyl. phenyl or a substituted phenyl or a group of the formula: —OR', in which R' is a C,., alkyl, io 

phenyl or a substituted phenyl; R*. R', m and n have the same meanings as defined above, 
to react with a compound of the formula: 




wherein X' represents — NH, of OH. and R' and I have the same meanings as defined above. 
15 1 5. A process as claimed in Claim 1 4 and substantially as hereinbefore described with reference 1 5 
!o Examples 1 to 109. 

1 6. 4-phenylphthalazine derivatives when prepared by a process as claimed in Claim 1 4 or 1 5. 
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ST segment change in the same model, and it improved 
acute myocardial ischemia in anesthetized dogs with 
partially occluded coronary arteries by dilating the 
large conductive coronary artery (Isono et ah, 1993b). 
This evidence regarding the action of these guanylate 
cyclase activators and the finding that E4021 relaxes 
isolated coronary arteries, as noted previously by Saeki 
et al. (1993), seem to support the possibility outlined 
above. 

Other mechanisms underlying the action of E4021 
on myocardial ischemia may be related to the reduc- 
tion in the heart preload and afterload. It is well 
established that nitro vasodilators induce venodilata- 
tion, with a consequent reduction of left ventricular 
end-diastolic pressure and end-diastolic volume (Silber, 
1990). FK409 decreases venous return in anesthetized 
dogs (Yamada et aL, 1991). Zaprinast was shown to 
attenuate ST segment elevation on the electrocardio- 
gram and the increase in left ventricular end-diastolic 
pressure induced by ventricular overdrive pacing in 
conscious rabbits (Szilvassy et al., 1993). This result 
suggests that the protective effect of the phospho- 
diesterase type V inhibitor on myocardial ischemia may 
be associated with a decrease in preload. We observed 
that E4021, like isosorbide dinitrate, causes a dose-de- 
pendent reduction in left ventricular end-diastolic 
pressure in anesthetized dogs (unpublished data). The 
decreased venous return after E4021 administration 
leads to reduced cardiac size and work. In the present 
study, we also found that E4021 decreased mean arte- 
rial pressure in a dose-dependent fashion, indicating a 
reduction in afterload. The decreased preload and 
afterload may improve myocardial ischemia, as a con- 
sequence of lowering the oxygen requirement of the 
heart. However, we have no decisive evidence concern- 
ing the cardiohemodynamic mechanism that underlies 
the ameliorating action of E4021 on myocardial is- 
chemia in the present experimental models. 

In conclusion, the results of the present studies 
suggest that E4021 may be useful in the treatment of 
angina pectoris, as a drug to be administered orally like 
the nitro vasodilators. Nitro vasodilators, however, de- 
spite being very effective for the treatment of ischemic 
heart disease, exhibit the serious problem of clinically 
attenuating the antianginal effect, le., tolerance devel- 
ops (Leier, 1985). This tolerance may be related to the 
guanylate cyclase activation pathway (Ignarro et al., 
1981). Saeki et al. (1993) have shown that E4021 does 
not affect guanylate cyclase activity. We would there- 
fore expect that the phosphodiesterase type V inhibitor 
would have an advantage over nitro vasodilators in this 
regard. In any case, further investigations are necessary 
to clarify the mechanism responsible for the anti- 
ischemic action of E4021 and to determine the clinical 
effectiveness of this drug in the treatment of ischemic 
heart disease and other conditions. 
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